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(54) PLASMA TREATMENT DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide plasma density 
suitable for a plasma treatment intended to be executed. 
SOLUTION: This plasma treatment device is provided 
with a microwave guide tube 1 with a slot antenna 5 
attached to its bottom face; a microwave introduction 
window 2 for forming a surface wave from the microwave 
introduced through the slot antenna 5 and transmitting 
it; an airtight vessel 10 for treating a treatment object by 
a surface wave-excited plasma; and closing reflectors 6 
each having a reflecting surface R facing the outer 
peripheral side surface 2a of the introduction window 2. 
By moving the closing reflectors 6, the distance d 
between the reflecting surface R and the side surface 2a 
is adjusted. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Microwave waveguide with which the slot antenna was formed in the base, 

The microwave installation aperture which makes a surface wave form and spread from the 

microwave introduced through said slot antenna, 

The tight container which excites process gas by said surface wave, generates the surface wave 
excitation plasma, and processes a processed material by said surface wave excitation plasma, 
Plasma treatment equipment characterized by having the spacing controller material which has 
the reflector which counters the periphery side face of said microwave installation aperture, and 
adjusts spacing of said reflector and the periphery side face of said microwave installation 
aperture. 
[Claim 2] 

In the plasma treatment equipment of claim 1 , 

Said microwave installation aperture is making the shape of a rectangle, 

Said spacing controller material is plasma treatment equipment characterized by the ability to 
adjust independently said spacing in four sides of the microwave installation aperture of the 
shape of said rectangle. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the plasma treatment equipment using the surface wave excitation 

plasma. 

[0002] 

[Description of the Prior Art] 

Conventionally, many plasma technics are used for membrane formation, etching processing, 
ashing processing, etc. in the semi-conductor manufacture process. Moreover, the plasma 
technic is used also for manufacture of a solar battery, a liquid crystal display, a plasma display, 
etc. If the high-density and uniform plasma is generated, it will be stabilized in a processed 
material and uniform processing can be performed. 
[0003] 

As plasma treatment equipment which can generate the high-density and uniform plasma, the 
equipment using the surface wave excitation plasma (SWP:Surface Wave Plasma) is known (for 
example, patent reference 1 reference). This equipment introduces into the plasma production 
interior of a room the microwave which spreads the inside of a waveguide through a dielectric 
window (microwave installation aperture) from a slot antenna, by the surface wave produced on 
the surface of the dielectric window, excites the process gas of the plasma production interior of 
a room, and generates the surface wave excitation plasma. With conventional plasma treatment 
equipment, the periphery side face of a dielectric window is surrounded in contact with the wall 
of a tight container. 
[0004] 

[Patent reference 1] 

JP,2000-348898 f A (the 2nd page, drawing 1 ) 
[0005] 

[Problem(s) to be Solved by the Invention] 

With this kind of plasma treatment equipment the magnitude of the surface wave excitation 
plasma corresponds to the surface wave propagation field on a dielectric window. Moreover, the 
inside dimension of a tight container is one of the factors which determines the standing wave 
mode of a surface wave. A plasma consistency and the so-called discharge mode are decided for 
every standing wave mode of this. 

When microwave power and the gas pressure in a tight container are changed, or a type of gas is 
changed and discharge mode changes, there is a problem that the plasma consistency suitable 
for the plasma treatment which it is going to carry out is not obtained. 

This invention offers the plasma treatment equipment with which a desired plasma consistency 

is obtained. 

[0006] 

[Means for Solving the Problem] 

The microwave waveguide with which, as for the plasma treatment equipment of claim 1, the slot 
antenna was formed in the base, The microwave installation aperture which makes a surface 
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wave form and spread from the microwave introduced through the slot antenna, The tight 
container which excites process gas by the surface wave, generates the surface wave excitation 
plasma, and processes a processed material by the surface wave excitation plasma, It has the 
reflector which counters the periphery side face of a microwave installation aperture, and is 
characterized by having the spacing controller material which adjusts spacing of a reflector and 
the periphery side face of a microwave installation aperture. 

With above plasma treatment equipment, the microwave installation aperture is making the shape 
of a rectangle, and, as for spacing controller material, it is desirable for spacing in four sides of a 
rectangle-like microwave installation aperture to be adjusted independently. 
[0007] 

[Embodiment of the Invention] 

Hereafter, the plasma treatment equipment by this invention is explained with reference to a 
drawing. 

Drawing 1 is the whole block diagram showing typically the plasma treatment equipment by the 
gestalt of operation of this invention. Drawing 2 is the top view which looked at the chamber 
inside of the plasma treatment equipment of drawing 1 from the bottom. 

The plasma treatment equipment shown in drawing 1 and drawing 2 is equipped with microwave 
waveguide 1, the dielectric plate 2, and the chamber 10 that consists of the chamber body 3 and 
a flange 4. A chamber 10 is manufactured from non-magnetic metal ingredients, such as 
stainless steel, aluminum, and an aluminum alloy. 
[0008] 

Microwave waveguide 1 is laid in the top face of the dielectric plate 2. Two or more slot 
antennas 5 which lead microwave to the dielectric plate 2 are formed in bottom plate 1a of 
microwave waveguide 1 . 

The dielectric plate 2 is attached in the underside of a flange 4 so that airtight space may be 
formed in a chamber 10. The dielectric plate 2 is manufactured from dielectric ingredients, such 
as a quartz, an alumina, a zirconia, and Pyrex glass (trademark of U.S. Corning, Inc.). 
[0009] 

In drawing 2 , the closing reflectors 6a-6d are attached in the underside of a flange 4 with Bolts 
7a-7d so that the dielectric plate 2 may be surrounded. That is, periphery side-face 2a of the 
rectangle-like dielectric plate 2 is surrounded with four closing reflectors 6a-6d. The spacing d 
of the closing reflectors [ 6a, 6b, 6c, and 6d ] reflector R and periphery side-face 2a of the 
dielectric plate 2 is d1, d2, d3, and d4 (it represents with drawing 1 and is written as d by it), 
respectively. 
[0010] 

The slots 11a and 11b with a longitudinal direction parallel to the longitudinal direction of space 
are formed in the closing reflectors 6a and 6b. The closing reflectors 6a and 6b are attached in 
the non-illustrated flange with the bolts 7a and 7b which penetrate Slots 11a and 11b, 
respectively. The closing reflectors 6a and 6b are movable by the stroke according to the die 
length of Slots 11a and 11b, respectively, and can change spacing d1 and d2. 
Similarly, the slots 11c and 1 1 d with a longitudinal direction parallel to the vertical direction of 
space are formed in the closing reflectors 6c and 6d. The closing reflectors 6c and 6d are 
attached in bolt 7c which penetrates Slots 11c and 11d, respectively, and the flange which is not 
illustrated [ 7d ]. The closing reflectors 6c and 6d are movable by the stroke according to Slots 
[11c and 1 1 d ] die length, respectively, and can change spacing d3 and d4. 
[0011] 

What is necessary is to loosen a bolt 7 and just to move the closing reflector 6 along the 
underside of a flange 4, in order to change spacing d. 

The closing reflector 6 is manufactured from non-magnetic metal ingredients, such as stainless 

steel, aluminum, and an aluminum alloy, as well as a chamber 10. 

The closing reflector 6 and a bolt 7 constitute spacing controller material. 

[0012] 

In drawing 1 , a gas inlet 8 and the evacuation opening 9 are formed in the chamber body 3. 
Process gas, such as 02, SiH4, H2, N2, SF6, CI2, Ar, and helium, is introduced from a gas inlet 8. 
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- By exhausting from the evacuation opening 9 t the pressure in a chamber 10 is usually held at 
about 0.1-50Pa, introducing process gas. 

. [0013] 

Microwave with a frequency of 2.45GHz oscillated from the non-illustrated microwave output 
section advances the interior of microwave waveguide 1 to the perpendicular direction of space. 
Microwave passes a slot antenna 5 and it carries out incidence to the dielectric plate 2, and it 
turns into a surface wave S, spreads the front face by the side of the chamber body 3 of the 
dielectric plate 2 f and spreads all over the dielectric plate 2 in an instant The propagation field 
of a surface wave S is almost equal to the area of the front face of the dielectric plate 2. 
This surface-wave energy excites the process gas introduced in the chamber 10, and makes 
Plasma P generate. Although not illustrated, processing of membrane formation, etching, ashing, 
etc. is performed by placing a processed material into Plasma P. 
[0014] 

Next, the operation by the closing reflectors 6a-6d is explained with reference to drawing 2 . 
Microwave M advances the interior of microwave waveguide 1 toward a top from under space. 
When the closing reflectors 6a-6d do not exist, a surface wave S maintains the standing wave 

- mode decided by the inside dimension of the chamber body 3. That is, the internal surface of the 
chamber body 3 turns into a reflector, and the location of this reflector determines the standing 
wave mode of a proper. If the standing wave mode of a surface wave S is decided, the discharge 

' mode (plasma consistency) of the plasma P excited by the surface wave S will also be decided. 
[0015] 

It is equivalent to changing the inside dimension of the chamber body 3 to change spacing d1-d4 
using the closing reflectors 6a-6d of the gestalt of this operation. By this actuation, since the 
standing wave mode of a surface wave S can be optimized, a desired plasma consistency can be 
obtained. 

Even when parameters, such as microwave power and gas pressure, are specifically changed by 
changing spacing d1-d4 or a type of gas is changed, it can prevent that the progressive wave of 
a surface wave S and the reflected wave from the closing reflector 6 negate each other. 
[0016] 

The spacing d of the reflector R of the closing reflector 6 and periphery side-face 2a of the 
dielectric plate 2 has the desirable range of 0-lambdas/2, when wavelength of a surface wave S 
is set to lambdas. For example, in the TE01 mode, since guide wave length lambdag of microwave 
M is about 147mm, when a quartz (dielectric constant epsilon= 3.6) is used as a dielectric plate, 
the wavelength lambda of microwave M which spreads the inside of a quartz plate is set to about 
77mm. This is called for by lambda=lambda g/epsilon 1/2. If there is lambda / a 2= 38.5mm 
adjustable range when it is regarded as lambda s**lambda, the standing wave mode of a surface 
wave S can be optimized. 
[0017] 

Drawing 3 is the modification of the gestalt of this operation, and is the part plan which looked at 
the chamber inside of plasma treatment equipment from the bottom. Drawing 3 (a) shows the 
case where quadrisected closing reflector 6d of drawing 2 , and it considers as the closing 
reflectors 21-24. The spacing d of the reflector R of the closing reflectors 21-24 and periphery 
side-face 2a of the dielectric plate 2 changes with closing reflectors rather than is fixed. Drawing 
3 (b) shows the case where closing reflector 6d is made to incline at an include angle theta to 
periphery side-face 2a. This of spacing d is not fixed, either. 

Thus, the degree of freedom of the adjustment for obtaining a desired plasma consistency 

becomes large by making spacing d adjustable by the location. 

[0018] 

With the gestalt of this operation, although the rectangle-like dielectric plate was used, a circular 
dielectric plate can also be used. In this case, a closing reflector encloses a dielectric disk and 
makes it cylindrical. Changing the inside diameter of a cylinder-like closing reflector will change 
spacing d. It can respond not only to a rectangle but to a circular dielectric plate by preparing 
two or more cylinder-like closing reflectors with which inside diameters differ, and exchanging 
them suitably. 
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• [0019] 

[Effect of the Invention] 

As explained above, according to this invention, the plasma treatment equipment with which a 
desired plasma consistency is obtained can be offered. 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing typically the whole plasma treatment 
equipment concerning the gestalt of operation of this invention. 

[Drawing 2] It is the top view which looked at the chamber inside of the plasma treatment 

equipment concerning the gestalt of operation of this invention from the bottom. 

[Drawing 3] It is the modification of the gestalt of operation of this invention, and is the part plan 

which looked at the chamber inside of plasma treatment equipment from the bottom. 

[Description of Notations] 

1: Microwave waveguide 

2: Dielectric plate (microwave installation aperture) 

3: Chamber body 

4: Flange 

5: Slot antenna 

6: Closing reflector 

10: Chamber 

M: Microwave 

S: Surface wave 

P: Plasma 

R: Reflector 
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. * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 

This invention relates to the plasma treatment equipment using the surface wave excitation 

plasma. 

[0002] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

Conventionally, many plasma technics are used for membrane formation, etching processing, 
ashing processing, etc. in the semi-conductor manufacture process. Moreover, the plasma 
technic is used also for manufacture of a solar battery, a liquid crystal display, a plasma display, 
etc. If the high-density and uniform plasma is generated, it will be stabilized in a processed 
material and uniform processing can be performed. 
[0003] 

As plasma treatment equipment which can generate the high-density and uniform plasma, the 
equipment using the surface wave excitation plasma (SWP:Surface Wave Plasma) is known (for 
example, patent reference 1 reference). This equipment introduces into the plasma production 
interior of a room the microwave which spreads the inside of a waveguide through a dielectric 
window (microwave installation aperture) from a slot antenna, by the surface wave produced on 
the surface of the dielectric window, excites the process gas of the plasma production interior of 
a room, and generates the surface wave excitation plasma. With conventional plasma treatment 
equipment, the periphery side face of a dielectric window is surrounded in contact with the wall 
of a tight container. 
[0004] 

[Patent reference 1] 

JP,2000-348898,A (the 2nd page, drawing 1 ) 
[0005] 
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. * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] 

As explained above, according to this invention, the plasma treatment equipment with which a 
desired plasma consistency is obtained can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

With this kind of plasma treatment equipment, the magnitude of the surface wave excitation 
plasma corresponds to the surface wave propagation field on a dielectric window. Moreover, the 
inside dimension of a tight container is one of the factors which determines the standing wave 
mode of a surface wave. A plasma consistency and the so-called discharge mode are decided for 
every standing wave mode of this. 

When microwave power and the gas pressure in a tight container are changed, or a type of gas is 
changed and discharge mode changes, there is a problem that the plasma consistency suitable 
for the plasma treatment which it is going to carry out is not obtained. 

This invention offers the plasma treatment equipment with which a desired plasma consistency 

is obtained. 

[0006] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] 

The microwave waveguide with which, as for the plasma treatment equipment of claim 1 , the slot 
antenna was formed in the base, The microwave installation aperture which makes a surface 
wave form and spread from the microwave introduced through the slot antenna, The tight 
container which excites process gas by the surface wave, generates the surface wave excitation 
plasma, and processes a processed material by the surface wave excitation plasma, It has the 
reflector which counters the periphery side face of a microwave installation aperture, and is 
characterized by having the spacing controller material which adjusts spacing of a reflector and 
the periphery side face of a microwave installation aperture. 

With above plasma treatment equipment, the microwave installation aperture is making the shape 
of a rectangle, and, as for spacing controller material, it is desirable for spacing in four sides of a 
rectangle-like microwave installation aperture to be adjusted independently. 
[0007] 

[Embodiment of the Invention] 

Hereafter, the plasma treatment equipment by this invention is explained with reference to a 
drawing. 

Drawing 1 is the whole block diagram showing typically the plasma treatment equipment by the 
gestalt of operation of this invention. Drawing 2 is the top view which looked at the chamber 
inside of the plasma treatment equipment of drawing 1 from the bottom. . 

The plasma treatment equipment shown in drawing 1 and drawing 2 is equipped with microwave 
waveguide 1, the dielectric plate 2, and the chamber 10 that consists of the chamber body 3 and 
a flange 4. A chamber 10 is manufactured from non-magnetic metal ingredients, such as 
stainless steel, aluminum, and an aluminum alloy. 
[0008] 

Microwave waveguide 1 is laid in the top face of the dielectric plate 2. Two or more slot 
antennas 5 which lead microwave to the dielectric plate 2 are formed in bottom plate 1 a of 
microwave waveguide 1 . 

The dielectric plate 2 is attached in the underside of a flange 4 so that airtight space may be 
formed in a chamber 10. The dielectric plate 2 is manufactured from dielectric ingredients, such 
as a quartz, an alumina, a zirconia, and Pyrex glass (trademark of U.S. Corning, Inc.). 
[0009] 

In drawing 2 , the closing reflectors 6a-6d are attached in the underside of a flange 4 with Bolts 
7a-7d so that the dielectric plate 2 may be surrounded. That is, periphery side-face 2a of the 
rectangle-like dielectric plate 2 is surrounded with four closing reflectors 6a-6d. The spacing d 
of the closing reflectors [ 6a, 6b, 6c, and 6d ] reflector R and periphery side-face 2a of the 
dielectric plate 2 is d1, d2, d3, and d4 (it represents with drawing 1 and is written as d by it), 
respectively. 
[0010] 

The slots 11a and 11b with a longitudinal direction parallel to the longitudinal direction of space 
are formed in the closing reflectors 6a and 6b. The closing reflectors 6a and 6b are attached in 
the non-illustrated flange with the bolts 7a and 7b which penetrate Slots 11a and 11b, 
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respectively. The closing reflectors 6a and 6b are movable by the stroke according to the die 
length of Slots 11a and 11b, respectively, and can change spacing d1 and d2. 
Similarly, the slots 1 1c and 1 1 d with a longitudinal direction parallel to the vertical direction of 
space are formed in the closing reflectors 6c and 6d. The closing reflectors 6c and 6d are 
attached in bolt 7c which penetrates Slots 11c and 1 1d, respectively, and the flange which is not 
illustrated [ 7d ]. The closing reflectors 6c and 6d are movable by the stroke according to Slots 
[11c and 1 1 d ] die length, respectively, and can change spacing d3 and d4. 
[0011] 

What is necessary is to loosen a bolt 7 and just to move the closing reflector 6 along the 
underside of a flange 4, in order to change spacing d. 

The closing reflector 6 is manufactured from non-magnetic metal ingredients, such as stainless 

steel, aluminum, and an aluminum alloy, as well as a chamber 10. 

The closing reflector 6 and a bolt 7 constitute spacing controller material. 

[0012] 

In drawing 1 , a gas inlet 8 and the evacuation opening 9 are formed in the chamber body 3. 
Process gas, such as 02, SiH4, H2, N2, SF6, CI2, Ar, and helium, is introduced from a gas inlet 8. 
By exhausting from the evacuation opening 9, the pressure in a chamber 10 is usually held at 
about 0.1-50Pa, introducing process gas. 
[0013] 

Microwave with a frequency of 2.45GHz oscillated from the non-illustrated microwave output 
section advances the interior of microwave waveguide 1 to the perpendicular direction of space. 
Microwave passes a slot antenna 5 and it carries out incidence to the dielectric plate 2, and it 
turns into a surface wave S, spreads the front face by the side of the chamber body 3 of the 
dielectric plate 2, and spreads all over the dielectric plate 2 in an instant. The propagation field 
of a surface wave S is almost equal to the area of the front face of the dielectric plate 2. 
This surface-wave energy excites the process gas introduced in the chamber 10, and makes 
Plasma P generate. Although not illustrated, processing of membrane formation, etching, ashing, 
etc. is performed by placing a processed material into Plasma P. 
[0014] 

Next, the operation by the closing reflectors 6a-6d is explained with reference to drawing 2 . 
Microwave M advances the interior of microwave waveguide 1 toward a top from under space. 
When the closing reflectors 6a-6d do not exist, a surface wave S maintains the standing wave 
mode decided by the inside dimension of the chamber body 3. That is, the internal surface of the 
chamber body 3 turns into a reflector, and the location of this reflector determines the standing 
wave mode of a proper. If the standing wave mode of a surface wave S is decided, the discharge 
mode (plasma consistency) of the plasma P excited by the surface wave S will also be decided. 
[0015] 

It is equivalent to changing the inside dimension of the chamber body 3 to change spacing d1-d4 
using the closing reflectors 6a~6d of the gestalt of this operation. By this actuation, since the 
standing wave mode of a surface wave S can be optimized, a desired plasma consistency can be 
obtained. 

Even when parameters, such as microwave power and gas pressure, are specifically changed by 
changing spacing d1-d4 or a type of gas is changed, it can prevent that the progressive wave of 
a surface wave S and the reflected wave from the closing reflector 6 negate each other. 
[0016] 

The spacing d of the reflector R of the closing reflector 6 and periphery side-face 2a of the 
dielectric plate 2 has the desirable range of 0-lambdas/2, when wavelength of a surface wave S 
is set to lambdas. For example, in the TE01 mode, since guide wave length lambdag of microwave 
M is about 147mm, when a quartz (dielectric constant epsilon= 3.6) is used as a dielectric plate, 
the wavelength lambda of microwave M which spreads the inside of a quartz plate is set to about 
77mm. This is called for by lambda=lambda g/epsilon 1/2. If there is lambda / a 2= 38.5mm 
adjustable range when it is regarded as lambda s**lambda, the standing wave mode of a surface 
wave S can be optimized. 
[0017] 
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Drawing 3 is the modification of the gestalt of this operation, and is the part plan which looked at 
the chamber inside of plasma treatment equipment from the bottom. Drawing 3 (a) shows the 
case where quadrisected closing reflector 6d of drawing 2 , and it considers as the closing 
reflectors 21-24. The spacing d of the reflector R of the closing reflectors 21-24 and periphery 
side-face 2a of the dielectric plate 2 changes with closing reflectors rather than is fixed. Drawing 
3 (b) shows the case where closing reflector 6d is made to incline at an include angle theta to 
periphery side-face 2a. This of spacing d is not fixed, either. 

Thus, the degree of freedom of the adjustment for obtaining a desired plasma consistency 

becomes large by making spacing d adjustable by the location. 

[0018] 

With the gestalt of this operation, although the rectangle-like dielectric plate was used, a circular 
dielectric plate can also be used. In this case, a closing reflector encloses a dielectric disk and 
makes it cylindrical. Changing the inside diameter of a cylinderHike closing reflector will change 
spacing d. It can respond not only to a rectangle but to a circular dielectric plate by preparing 
two or more cylinder-like closing reflectors with which inside diameters differ, and exchanging 
them suitably. 
, [0019] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing typically the whole plasma treatment 
equipment concerning the gestalt of operation of this invention. 

[Drawing 2] It is the top view which looked at the chamber inside of the plasma treatment 

equipment concerning the gestalt of operation of this invention from the bottom. 

[Drawing 3] It is the modification of the gestalt of operation of this invention, and is the part plan 

which looked at the chamber inside of plasma treatment equipment from the bottom. 

[Description of Notations] 

1: Microwave waveguide 

2: Dielectric plate (microwave installation aperture) 

3: Chamber body 

4: Flange 

5: Slot antenna 

6: Closing reflector 

10: Chamber 

M: Microwave 

S: Surface wave 

P: Plasma 

R: Reflector 
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